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DETAILED ACTION 

1. Claims 1-45 have been examined. 

Response to Arguments 

2. Applicants arguments with respect to claims 1-45 have been considered but are 
moot in view of the new ground(s) of rejection. 

As per arguments for independent claims 1,13, 24, 31, 37 and 43: 

Applicant's arguments on pages 9 and 10 for claims 1,13, 24, 31, 37 and 43 can 
be summarized in the following statement: the physical layer (receiver/transmitter) is 
implemented in hard (application-specific) logic of the programmable logic device and 
the link layer is implemented using programmable logic of the programmable logic 
device where the CRC generator is implemented in the physical layer of the 
programmable logic device. 

To summarize, Krishna teaches the monolithic integrated circuit 110 provides a 
completely integrated system including the Gigabit MAC 18 (link layer), the physical m- 
Mll interface 38 (physical layer), and the physical layer transceivers 28 integrated onto a 
single monolithic integrated circuit 110. (Col. 7-8, lines 66,67 and 1-3). Also, Krishna 
teaches the CRC generator is implemented in the physical layer of the programmable 
logic device as disclosed in the rejection of the previous of office action of record. (Col. 
6, II. 57-58). Newly cited prior art Shatas et al. (US-6418494) suggests that the data link 
layers 115 and 1 18 are embodied in FPGAs and provide interfaces to the physical 
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layers 116 and 119 (Fig. 12 for example). As such, Shatas will be used in the new 
grounds of rejection for independent claims 1,13, 24, 31, 37 and 43. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

3. Claims 1-12, 14-20, 27 and 28 are rejected under 35 U.S.C. 103(a) as being 

unpatentable over Krishna et al (US-6094439), hereinafter Krishna, in view of Shatas et 

al. (US-6418494), hereinafter Shatas, in further view of Matsuura et al. (US- 

200401 14638), hereinafter Matsuura. 

Claim 1: 

Krishna teaches a media access controller (MAC) layer 24 having a Gigabit MAC 
core 18 media independent interface (GMII) (link layer), which generates a data packet, 
also referred to as a data frame (assembling a data frame), according to IEEE 802.3 
protocol, and sends and receives these data packets to and from the physical layer. 
Krishna also teaches a physical m-MII interface 38 which is coupled to the physical 
layer links 32 via the respective physical layer transceivers 28 and is configured for 
receiving the packet data from the Gigabit MAC core 18 (encapsulating the data frame 
into a data packet. ..link layer). Krishna further teaches the physical m-MII interface 38 
also includes a CRC generator, 70 which generates a new frame check sequence for 
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the data segment output by the data router and can be used by the receiver node 12b to 
detect a failure in the link (performing a CRC on the data frame; and adding the CRC 
value to the data packet). Krishna even further teaches a data packet generated by the 
GMII 34 according to IEEE 802.3 protocol includes a preamble 62, a data portion 64 (a 
data field) including the packet header and payload, and a frame check sequence field 
66, for example a cyclic redundancy check (CRC) code. Krishna discloses a preamble 
detector 46, which detects the preamble of the data packet and identifies the beginning 
of a data packet from the Gigabit MAC 18 (start field identifying the start of the packet). 
(Col. 3, lines 66, 67, col. 4, lines 17, 18, col. 5, lines 2-5, 18-20, 38-54, col. 6, lines 12- 
16, lines 57-65). 

Krishna does not explicitly teach "appending idle data to the data packet to form 
a data assembly". However, Krishna does teach a data packet generated by the GMII 
34 according to IEEE 802.3 protocol includes a preamble 62, a data portion 64 including 
the packet header and payload, and a frame check sequence field 66, for example a 
cyclic redundancy check (CRC) code. Matsuura teaches in an analogous art the use of 
IDLE codes for use in the inter-frame gap between the MAC (Media Access Control) 
frame, which is composed of data codes, special characters indicating the beginning 
and end of data and an overhead, and adjacent MAC frames are separated by a signal 
for synchronization, that is, by an inter-frame gap IFG (appending idle data). Matsuura 
teaches inter-frame gap IFG adjusts or regulates an excess or shortage of data 
resulting from non-coincidence between the bit rates by deletion or insertion of the 
IDLE2 code. (Page 4, ^ 78, page 5, 86, 87). It would have been obvious to one of 
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ordinary skill in the art at the time the invention was made to modify Krishna's GMII with 
Matsuura's MAC (Media Access Control) to include the Matsuura inter-frame gap IFG 
(appending idle data) function. The artisan would have been motivated to do so 
because this would enable Krishna to add idle data to the data packet in order to adjust 
the data packet size. 

Further, Krishna does not explicitly teach that "link layer is implemented using 
programmable logic" and "the physical layer (receiver/transmitter) is implemented in 
hard (application-specific) logic". However, Krishna does teach the monolithic integrated 
circuit 110 provides a completely integrated system including the Gigabit MAC 18 (link 
layer), the physical m-MII interface 38 (physical layer), and the physical layer 
transceivers 28 integrated onto a single monolithic integrated circuit 110 (the physical 
layer (receiver/transmitter) is implemented in hard (application-specific) logic). (Col. 7-8, 
lines 66,67 and 1 -3). Shatas teaches in an analogous art that the data link layers 1 1 5 
and 118 are embodied in FPGAs (link layer is implemented using programmable logic) 
and provide interfaces to the physical layers 116 and 119 (Col. 12, 1. 61 to col. 13, 1. 3, 
Fig. 12). Shatas also teaches that the physical layers 116 and 119 are chips (the 
physical layer (receiver/transmitter) is implemented in hard (application-specific) logic). 
(Fig. 12). It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to modify Krishna's Gigabit MAC 18 (link layer) to be implemented 
as an FPGA (programmable logic) as in Shatas. The artisan would be motivated to do 
so because it would provide Krishna's monolithic integrated circuit 110 which provides a 
completely integrated system including the Gigabit MAC 18 (link layer implemented 



Application/Control Number: 10/090,519 Page 6 

Art Unit: 2138 

using programmable logic), the physical m-MII interface 38, and the physical layer 
transceivers 28 integrated onto a single monolithic integrated circuit 110. The artisan 
would also be motivated to do so because this implementation provides the maximum 
convenience for an end user, since a user can implement the system by connecting 100 
MB media cables to the monolithic integrated circuit 110 using a relatively simple 
hardware connector. Further, the artisan would also be motivated to do so because 
implementing the Gigabit MAC 18 (link layer) in using programmable logic would enable 
rapid implementation of Krishna's Gigabit rate Ethernet networks and permit future 
upgrading. 
Claim 2-7: 

Matsuura teaches that IDLE codes or use in the inter-frame gap between MAC 
frames there are two kinds of IDLE codes, that is, IDLE1 and IDLE2; according to the 
IEEE 802. 3z standard, in the case where an RD (running disparity) value immediately 
following a second special code (i.e., Packet_Extension /R!) of first and second special 
codes (an octet of each of End of Packet and Packet _Extension indicated by UIRI or 
two octets of Packet _Extension indicated by /R/R/) (data packet includes an end-of- 
packet field as per claim 4) of an inter-frame gap IFG is positive as shown in FIG. 12B, 
the third code of the inter-frame gap is IDLE1 and the fourth and subsequent codes are 
IDLE2. Matsuura also teaches when the RD value immediately after the second special 
code IRI of the inter-frame gap is negative, the third code of the inter-frame gap is 
IDLE2 and the fourth and subsequent codes are also IDLE2 (evaluating the packet 
assembly to obtain a disparity value as per claim 2a. and if the disparity is incorrect, 
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changing the packet assembly/idle data as per claims 2b. and 3) where the RD value is 
defined such that RD=+ or RD=- or equal to the RD value of the immediately preceding 
10-bit word, depending on whether the number of "1s" in the immediately preceding 10- 
bit word is larger or smaller than or equal to the number of "0s". Matsuura further 
teaches the IDLE2 code is a concatenation of a 10-bit code "001 1 1 1 1010" referred to as 
the special character K28.5 (comma character as per claim 5) and the 10-bit code 0x50. 
Matsuura even further teaches it is defined that the first seven bits "00 11111 " in the bit 
sequence (comma character includes five consecutive identical bits as per claims 6 and 
7) of the special character K28.5 would not occur in bit sequences by any code trains, 
and the character K28.5 is called a "comma character" (as per claim 5) since it is used 
as a delimiter in the bit sequence. (Page 4, 78, Fig. 5). 
Claim 8: 

Krishna teaches the data router 50 is configured for selectively transmitting at 
least a portion of the received packet data to at least one of the plurality of physical 
layer devices 28 and the CRC generator 70 generates a new frame check sequence for 
the data segment output by the data router (appending the idle data occurs before 
performing the CRC of the data frame). 
Claim 9: 

This claim is rejected as per claim 2-7 above. 
Claims 10-12: 

Krishna teaches a monolithic integrated circuit 110 (PLD/FPGA) that provides a 
completely integrated system including the Gigabit MAC 18, the physical m-MII interface 
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38, and the physical layer transceivers 28 integrated onto a single monolithic integrated 
circuit 110. (Col. 7-8, lines 66,67 and 1-3). 
Claim 14: 

This claim is rejected as per claim 1 above. 
Claim 15: 

This claim is rejected as per claim 2-7 above. 

Claims 16-20: 

These claim are rejected as per claim 2-7 above. 
Claims 27 and 28: 

These claim are rejected as per claim 2-7 above. 

4. Claims 13, 21, 24-26, 31-45 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Krishna et al (US-6094439), hereinafter Krishna, in view of Shatas et 
al. (US-6418494), hereinafter Shatas. 
Claims 13, 24 and 31: 

Krishna teaches a monolithic integrated circuit 110 (application specific 
logic/programmable logic device as per claim 24) that provides a completely integrated 
system including the Gigabit MAC 18, the physical m-MII interface 38, and the physical 
layer transceivers 28 integrated onto a single monolithic integrated circuit 110. (Col. 7-8, 
lines 66,67 and 1-3). Krishna also teaches that a media access controller (MAC) layer 
24 having a Gigabit MAC core 18 media independent interface (GMII) generates a data 
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packet, also referred to as a data frame, according to IEEE 802.3 protocol and once the 
802.3 data packet has been generated, the m-MII functionality (physical layer) in the 
MAC 24 selectively transmits at least a portion of the data packet (the data packet 
including at least a portion of the data frame) to at least one of the physical layer 
devices 26. The data packet output to a selected physical layer device 26 (a data node 
adapted to receive a data packet) may be an entire 802.3 data packet, or alternatively a 
segment of the data packet (at least a portion of the data frame). Krishna further 
teaches the m-MII 30 within the physical layer device 26 will perform additional signaling 
prior to sending the data segment on the corresponding physical layer link 32, for 
example by generating a separate preamble, or by appending an error code such as a 
cyclic redundancy check (CRC) code at the end of the data segment generated by CRC 
generator 70 and can be used by the receiver node 12b to detect a failure in the link. 
(Col. 4, lines 17-24, 33-38, col. 6, lines 62-65). 

Krishna does not explicitly teach that "link layer is implemented using 
programmable logic" and "the physical layer (receiver/transmitter) is implemented in 
hard (application-specific) logic". However, Krishna does teach the monolithic integrated 
circuit 110 provides a completely integrated system including the Gigabit MAC 18 (link 
layer), the physical m-MII interface 38 (physical layer), and the physical layer 
transceivers 28 integrated onto a single monolithic integrated circuit 110 (the physical 
layer (receiver/transmitter) is implemented in hard (application-specific) logic). (Col. 7-8, 
lines 66,67 and 1-3). Shatas teaches in an analogous art that the data link layers 115 
and 118 are embodied in FPGAs (link layer is implemented using programmable logic) 
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and provide interfaces to the physical layers 116 and 119 (Col. 12, 1.61 to col. 13, 1. 3, 
Fig. 12). Shatas also teaches that the physical layers 116 and 1 19 are chips (the 
physical layer (receiver/transmitter) is implemented in hard (application-specific) logic). 
(Fig. 12). It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to modify Krishna's Gigabit MAC 18 (link layer) to be implemented 
as an FPGA (programmable logic) as in Shatas. The artisan would be motivated to do 
so because it would provide Krishna's monolithic integrated circuit 1 10 which provides a 
completely integrated system including the Gigabit MAC 18 (link layer implemented 
using programmable logic), the physical m-MII interface 38, and the physical layer 
transceivers 28 integrated onto a single monolithic integrated circuit 110. The artisan 
would also be motivated to do so because this implementation provides the maximum 
convenience for an end user, since a user can implement the system by connecting 100 
MB media cables to the monolithic integrated circuit 1 10 using a relatively simple 
hardware connector. Further, the artisan would also be motivated to do so because 
implementing the Gigabit MAC 18 (link layer) in using programmable logic would enable 
rapid implementation of Krishna's Gigabit rate Ethernet networks and permit future 
upgrading. 

Claims 37, 40 and 43: 

Krishna teaches a monolithic integrated circuit 110 (hard logic and programmable 
logic) that provides a completely integrated system including the Gigabit MAC 18, the 
physical m-MII interface 38, and the physical layer transceivers 28 integrated onto a 
single monolithic integrated circuit 110. (Col. 7-8, lines 66,67 and 1-3). Krishna also 
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teaches that a media access controller (MAC) layer 24 having a Gigabit MAC core 18 
media independent interface (GMII) generates a data packet, also referred to as a data 
frame, according to IEEE 802.3 protocol and once the 802.3 data packet has been 
generated, the m-MII functionality (physical layer) in the MAC 24 selectively transmits at 
least a portion of the data packet (the data packet including at least a portion of the data 
frame) to at least one of the physical layer devices 26. The data packet output to a 
selected physical layer device 26 (a data node adapted to receive a data packet) may 
be an entire 802.3 data packet, or alternatively a segment of the data packet (at least a 
portion of the data frame). Krishna further teaches the m-MII 30 (receiver) within the 
physical layer device 26 will perform additional signaling prior to sending the data 
segment on the corresponding physical layer link 32, for example by generating a 
separate preamble, or by appending an error code such as a cyclic redundancy check 
(CRC) code (CRC value) at the end of the data segment generated by CRC generator 
70 and can be used by the receiver node 12b to detect a failure in the link. (Col. 4, lines 
17-24, 33-38, col. 6, lines 62-65). 

Krishna does not explicitly teach that "link layer is implemented using 
programmable logic" and "the physical layer (receiver/transmitter) is implemented in 
hard (application-specific) logic". However, Krishna does teach the monolithic integrated 
circuit 110 provides a completely integrated system including the Gigabit MAC 18 (link 
layer), the physical m-MII interface 38 (physical layer), and the physical layer 
transceivers 28 integrated onto a single monolithic integrated circuit 110 (the physical 
layer (receiver/transmitter) is implemented in hard (application-specific) logic). (Col. 7-8, 
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lines 66,67 and 1-3). Shatas teaches in an analogous art that the data link layers 115 
and 118 are embodied in FPGAs (link layer is implemented using programmable logic) 
and provide interfaces to the physical layers 116 and 119 (Col. 12, 1. 61 to col. 13, 1. 3, 
Fig. 12). Shatas also teaches that the physical layers 116 and 119 are chips (the 
physical layer (receiver/transmitter) is implemented in hard (application-specific) logic). 
(Fig. 12). It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to modify Krishna's Gigabit MAC 18 (link layer) to be implemented 
as an FPGA (programmable logic) as in Shatas. The artisan would be motivated to do 
so because it would provide Krishna's monolithic integrated circuit 110 which provides a 
completely integrated system including the Gigabit MAC 18 (link layer implemented 
using programmable logic), the physical m-MII interface 38, and the physical layer 
transceivers 28 integrated onto a single monolithic integrated circuit 110. The artisan 
would also be motivated to do so because this implementation provides the maximum 
convenience for an end user, since a user can implement the system by connecting 100 
MB media cables to the monolithic integrated circuit 110 using a relatively simple 
hardware connector. Further, the artisan would also be motivated to do so because 
implementing the Gigabit MAC 18 (link layer) in using programmable logic would enable 
rapid implementation of Krishna's Gigabit rate Ethernet networks and permit future 
upgrading. 
Claim 21: 

Krishna teaches the physical m-MII interface 38 (physical layer), includes a CRC 
generator 70 also includes an elasticity buffer 52 that matches the different transmission 
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rates between the Gigabit transmission rate of the Gigabit MAC core 18 and GMII 34, 
and the multiple 100 Mb links 32 (CRC generator further comprises a first module to 
support a first communication standard and a second module to support a second 
communication standard). (Col 6, lines 43-47 and 57, 58). 
Claim 32 and 33: 

Krishna teaches the physical m-MII interface 38 (physical layer) includes a CRC 
checker 44 (CRC compare circuit), which detects the presence of an error in the 
transmitted data frame from the Gigabit MAC 18 (link layer connected to the CRC 
compare circuit per claim 33) by comparing the received data with the error code 
appended at the end of the 802.3 frame (compare the packet CRC value to the 
calculated CRC value). (Col. 5, lines 38-54). 
Claim 34: 

Krishna teaches the physical m-MII interface 38 (physical layer) includes a CRC 
checker 44 (CRC compare circuit), which detects the presence of an error in the 
transmitted data frame from the Gigabit MAC 18 (link layer connected to the CRC 
compare circuit per claim 33) by comparing the received data with the error code 
appended at the end of the 802.3 frame (the CRC compare circuit identifies mismatches 
between the packet CRC and the CRC for the link layer). (Col. 5, lines 38-54). 
Claim 35: 

Krishna teaches the physical m-MII interface 38 (physical layer), includes a CRC 
checker 44 (CRC compare circuit), which can be configured to detect a fault in one of 
the links 32 and/or the associated transceiver 28, and to reroute traffic accordingly. 
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Hence the routing functionality within the physical m-MII interface 38 can be configured 
to reroute packet data in response to a detected transmission condition on one of the 
links (the link layer relies upon the CRC compare circuit in the physical layer to identify 
the defective packets). (Col. 7, lines 51-57). 
Claims 25 and 36: 

Krishna teaches the physical m-MII interface 38 (physical layer), includes a CRC 
generator 70 also includes an elasticity buffer 52 that matches the different transmission 
rates between the Gigabit transmission rate of the Gigabit MAC core 18 and GMII 34, 
and the multiple 100 Mb links 32 (CRC generator is adapted to perform a plurality of 
CRC functions to support a plurality of communication standards). (Col 6, lines 43-47 
and 57, 58). 

Claims 38. 39. 41, 42. 44 and 45: 

Krishna teaches a monolithic integrated circuit 110 (PLD/FPGA) that provides a 
completely integrated system including the Gigabit MAC 18, the physical m-MII interface 
38, and the physical layer transceivers 28 integrated onto a single monolithic integrated 
circuit 110. (Col. 7-8, lines 66,67 and 1-3). 
Claim 26: 

This claim is rejected as per claims 13, 24 and 31 above. 
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5. Claims 22, 23, 29 and 30 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Krishna et al (US-6094439), hereinafter Krishna, in view of Shatas et 
al. (US-6418494), hereinafter Shatas, in further view of Bender et al. (EP-0676697), 
hereinafter Bender. 
Claims 22, 23, 29 and 30: 

Krishna does not explicitly teach that the "CRC generator further comprises a 
force-error input terminal" and "the force-error input terminal is adapted to receive a test 
signal for inducing the CRC generator to produce an error". However, Krishna does 
teaches the physical m-MII interface 38 also includes a CRC generator, 70 which 
generates a new frame check sequence (CRC code) for the data segment output by the 
data router and can be used by the receiver node 12b to detect a failure in the link. 
Bender teaches in an analogous art a Cyclic Redundancy Check (CRC) generator in an 
adapter 1 (physical layer) for generating CRC code; and a parity detector coupled to the 
CRC generator for detecting the parity data transmitted by the main processor to the 
adapter 1 . Bender also teaches the parity detector includes a means for forcing the 
CRC generator to generate an error in the CRC code when a parity error is detected. 
(Col. 4, lines 37-51, col. 19, lines 52-58, col. 20, lines 6-9). It would have been obvious 
to one of ordinary skill in the art at the time the invention was made to modify Krishna's 
CRC generator to include Bender's force-error function. The artisan would have been 
motivated to do so because this would enable Krishna's CRC generator to have the 
flexibility of injecting errors into the CRC code to test the CRC checker 44. 
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Conclusion 



Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to John J. Tabone, Jr. whose telephone number is (571) 
272-3827. The examiner can normally be reached on M-F. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Albert DeCady can be reached on (571) 272-3819. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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Examiner 
Art Unit 21 38 



